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(S) Digital electronic still camera. 

@ The camera is equipped to enable additional information such as an operation characteristic of the 
camera to be recorded into and reproduced from a removable record medium (16). A pickup image 
signal is picked up by a CCD image sensor (4,5) and converted into a digital signal by an analog to 
digital converter (9). The digital signal is temporarily stored into a digital memory (11) and written onto a 
removable optical disk apparatus (16). The digital electronic still camera further comprises an additional 
information recording and reproducing circuit (15) for recording and reproducing additional infor- 
mation such as an operation characteristic of the camera onto or from the optical disk apparatus. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a digital electronic still 5 
camera of the type wherein a still picture image picked 
up by a solid state image pickup element is recorded 
into a record medium. 

2. Description of the Prior Art 10 

A digital electronic still camera of the type wherein 
a pickup image signal outputted from a solid state 
image pickup element is converted into a digital signal 
and then recorded into a semiconductor memory or a 15 
magnetic disk or the like is conventionally known. An 
exemplary one of such conventional digital electric 
still cameras is disclosed, for example, in U.S. Patent 
No. 4,131,919. 

Referring to Fig. 6, there is shown an exemplary 20 
one of such conventional digital electronic still 
cameras. The digital electronic still camera shown 
includes a lens 101, an aperture diaphragm 102, a 
half mirror 103 for introducing a picture image to a 
viewflnder (not shown) of the camera, an optical low- 25 
pass filter 104, a CCD (charge coupled device) image 
sensor 105, and a driver circuit 106 for driving the 
CCD image sensor 105. The digital electric still cam- 
era further includes a processing circuit 107 for per- 
forming video signal processing of a pickup image 30 
output signal produced from the CCD image sensor 
105, a sample-and-hold circuit 108 for sampling and 
holding therein a pickup image output signal after 
video signal processing by the processing circuit 107, 
and an AD (analog to digital) converter 109 for con- 35 
verting a pickup image output signal, obtained by 
sampling and holding via a sample-and-hold circuit 

108, into a digital signal. The sample-and-hold circuit 
1 08 and the AD converter 1 09 may be a general pur- 
pose unitary device on the market. The digital elec- 40 
tronic still camera further includes a latch circuit 110 

for latching therein picture image information in the 
form of a digital signal received from the AD converter 

109, and a digital memory 111 for storing therein pic- 
ture image information latched in the latch circuit 110. 45 
The digital electronic still camera further includes a 
magnetic disk apparatus 112 for storing still picture 
information from the digital memory 111 onto a mag- 
netic disk, a release switch 1 13 for starting a pick-up 
operation of a still picture image by the CCD image so 
sensor 105, and a timing controlling circuit 114 for 
controlling operation of the circuits 106 and 108 to 111 

and the magnetic disk apparatus 112. 

Such an conventional digital electronic still cam- 
era is provided principally in order that a picture image 55 
picked up thereby may be displayed on a television 
receiver for the domestic use, and the CCD image 
sensor 105 for use with such conventional digital elec- 



1 1 

tronic still camera involves 400 thousand picture ele- 
ments or so to the most. Accordingly, a photograph 
taken with such conventional digital electronic still 
camera cannot bear comparison with a photograph 
taken otherwise with a conventional silver salt cam- 
era. Also a magnetic record disk is only required to 
have a recording density corresponding to the density 
of picture elements of the CCD image sensor 105 or 
so, and besides, because of the necessity to make a 
disk compact, the recording capacity of such disk is 
very limited. 

Meanwhile, the development of image pickup ele- 
ments and improvement in recording density of 
recording media in recent years has been remarkable. 
Thus, elements having a performance which could not 
have been imagined at an initial stage of development 
of such conventional digital electronic still cameras 
have now appeared on the stage. 

However, since such conventional digital elec- 
tronic still camera has a specification conforming to a 
television receiver for the domestic use, even if a CCD 
image sensor for a high quality television camera 
based on further high integration is developed, such 
CCD image sensor cannot be utilized for the conven- 
tional digital electronic still camera. Concerning the 
record medium, a writable optical disk has been 
developed in recent years, and the recording density 
has been raised remarkably with such writable optical 
disk. However, since the amount of information of a 
signal picked up by a CCD image sensor of a conven- 
tional digital electronic still camera is small, an optical 
disk is too great in recording capacity to use the same 
for such application. 

Such problems arise from the fact that the TV 
specification is standardized and ignores the continu- 
ing developments in sensors-, if the specification 
were to follow such developments, then there would 
be no problem. However, it is not possible to establish 
a plurality of specifications forecasting possible 
developments in sensors in advance. Also, this does 
not provide any merit to a user who has bought a pro- 
duct of a preceding specification to re-examine and 
revise a specification so as to assure the high order 
compatibility each time a new sensor is developed. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a digital electronic still camera wherein additional 
information such as an operational characteristic of 
the camera can be recorded into and reproduced from 
a removable record medium. 

In order to attain the object, according to one 
aspect of the present invention, there is provided a 
digital electronic still camera which comprises a solid 
state image pickup element for picking up an image 
of a subject to produce a pickup image signal, means 
for reading out the pickup image signal for one frame 
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in a line sequential relationship from the solid state 
image pickup element, means for converting the thus 
read out pickup image signal successively into a digi- 
tal signal, a digital memory for temporarily storing the 
digital signal therein, means for writing the digital sig- 5 
nal into a removable record medium removably moun- 
ted on the digital electronic still camera and reading 
out such digital data from the record medium, and a 
recording and reproducing circuit for recording 
additional information, such as an operational charac- w 
teristic of the digital electronic still camera into the 
removable record medium and reproducing such 
additional information on the record medium. 

With the digital electronic still camera, additional 
information such as an operational characteristic of 15 
the camera can be recorded onto and reproduced 
from a removable record medium by the recording 
and reproducing circuit Accordingly, a condition of 
the digital electronic still camera in which it was used 
upon photographing can be specified in accordance 20 
with the additional information recorded in the record 
medium. Consequently, when the record medium is 
reproduced, reproduced information can be displayed 
as a correct picture image in accordance with such 
digital information as a picture element capacity, an 25 
aspect ratio and so forth, which depend upon the den- 
sity of elements of a CCD serving as the solid state 
image pickup element. Further, whichever speci- 
fication a CCD is developed for, or if the recording 
capacity of a record medium is increased remarkably, 30 
such CCD or record medium can be employed to 
advantage in the digital electronic still camera. 

According to another aspect of the present inven- 
tion, there is provided a digital electronic still camera 
which comprises a solid state image pickup element 35 
for picking up an image of a subject to produce a 
pickup image signal, means for reading out the pickup 
image signal for one frame, in a line sequential rela- 
tionship, from the solid state image pickup element, 
means for converting the thus read out pickup image 40 
signal successively into a digital signal, a digital mem- 
ory for temporarily storing the digital signal therein, 
means for writing the digital signal into or onto a 
removable record medium removably mounted on the 
digital electronic still camera and for reading out such 45 
digital data from the record medium, and a compres- 
sing circuit for compressing data of the digital signal 
from the digital memory by block coding in synchron- 
ism with a reading operation of the reading out means. 
The digital memory may include first and second 50 
memories each having a storage capacity for a pre- 
determined plurality of lines of the digital signal, and 
means for alternately selecting the first and second 
memories for each of the predetermined plurality of 
lines of the pickup image signal. 55 

With the digital electronic still camera, data of the 
pickup image signal for one frame in a line sequential 
relationship from the solid state image pickup element 



are compressed by block coding, using the compres- 
sing circuit in synchronism with a reading operation of 
the reading out means, after which still picture image 
information after such data compression is recorded 
onto a removable record medium. Accordingly, a suc- 
cessive photographing operation can be performed 
as the first and second memories are alternatively 
used, each memory having a storage capacity for a 
predetermined plurality of lines of the digital signal 
which constitute a processing unit for the block decod- 
ing by the compressing circuit. 

The digital electronic still camera may further 
comprise memory changing over means for accept- 
ing, as the record medium, both a semiconductor 
memory and an optical disk apparatus. It can control 
writing and reading out of the digital data and record- 
ing and reproduction of the additional information into 
and from the semiconductor memory and the optical 
disk apparatus such that the semiconductor memory 
may be used also as a buffer memory when recording 
into the optical disk apparatus. Thus, the different 
record media can be selectively used. Accordingly, 
even if the recording density of a record medium is 
increased, such record medium can be employed 
suitably in the digital electronic still camera. 

The above and other objects, features and 
advantages of the present invention will become 
apparent from the following description taken in con- 
junction with the accompanying drawings in which like 
parts or elements are denoted by like reference 
characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a digital electronic still 
camera showing a preferred embodiment of the 
present invention; 

Fig. 2 shows a recording format of a record 
medium for use with the digital electronic still 
camera shown in Fig. 1; 

Fig. 3 is a block diagram of another digital elec- 
tronic still camera showing a second preferred 
embodiment of the present invention; 
Fig. 4 is a similar view but showing a modification 
to the digital electronic still camera shown in Fig. 
3; 

Fig. 5 is a similar view but showing a third prefer- 
red embodiment of the present invention; 
Fig. 6 is a similar view but showing a conventional 
digital electronic still camera. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring first to Fig. 1, there is shown a digital 
electronic still camera of a first preferred embodiment 
of the present invention. The digital electric still cam- 
era includes a lens 1 , an aperture diaphragm 2, a half 



EP0 473 516 A2 



mirror 3 for introducing a picture image to a viewfinder 
(not shown) of the camera, an optical low-pass filter 
4, a CCD image sensor 5, and a driver circuit 6 for driv- 
ing the CCD image sensor 5. The digital electric still 
camera further includes a processing circuit 7 for s 
effecting video signal processing of a pickup image 
output signal produced from the CCD image sensor 5, 
a sample-and-hold circuit 8 for sampling and holding 
therein a pickup image output signal after video signal 
processing by the processing circuit 7, and an AD 10 
converter 9 for converting a pickup image output sig- 
nal obtained by sampling and holding by the sample- 
and-hold circuit 8 into a digital signal. The 
sample-and-hold circuit 8 and the AD converter 9 may 
be a general purpose unitary device on the market. 15 
The digital electronic still camera further includes a 
latch circuit 10 for latching therein picture image infor- 
mation in the form of digital signal received from the 
AD converter 9, and a digital memory 11 for storing 
therein picture image information latched in the latch 20 
circuit 10. The digital electronic still camera further 
includes a compressing circuit 12 compressing, by 
block decoding or the like, data of still picture infor- 
mation received from the digital memory 1 1 . The digi- 
tal electronic still camera further includes a release 25 
switch 13 for starting a picking up operation of a still 
picture image by the CCD image sensor 5, and a tim- 
ing controlling circuit 14 for controlling operation of the 
circuits 6 and 8 to 12 and an optical disk apparatus 16. 
The digital electronic still camera further includes an 30 
additional information recording and reproducing cir- 
cuit 15. 

The additional information recording and repro- 
ducing circuit 15 has additional information stored in 
a memory (not shown) such as a ROM (read only 35 
memory) therein. Before the digital electronic still 
camera is forwarded from a factory, additional infor- 
mation such as picture element information of the 
CCD image sensor 5 used, a conversion characteris- 
tic of the AD converter 9, presence or absence of a 40 
compressing method of digital picture image infor- 
mation, a gamma characteristic, a transfer speed of 
picture image information, presence or absence of 
audio information and a characteristic of an audio 
noise reducing circuit is written as digital information 45 
into the memory of the additional information record- 
ing and reproducing circuit 15. 

The optical disk apparatus 16 is formed into a 
cassette together with a writing and reading circuit. 
Meanwhile, an optical disk itself is accommodated in so 
a predetermined casing for the protection so as to 
facilitate exchanging thereof. The casing has a struc- 
ture for the prevention of erasure in error and of writing 
in error. A well known technique of a magnetic disk of 
the 3.5 inch size or the like can be used for the casing. 55 

It is to be noted that the digital electronic still cam- 
era may employ various information recording 
apparatus such as a magnetic disk apparatus, a mem- 



ory card apparatus and an optical recording card 
apparatus in place of the optical disk apparatus 16. 

The digital electronic still camera of such con- 
struction operates in the following manner. 

When the optical disk apparatus 1 6 is mounted in 
position into the digital electronic still camera, the 
additional information recording and reproducing cir- 
cuit 16 first operates to cause the optical disk 
apparatus 16 to reproduce medium information from 
the optical disk apparatus 16. Such medium infor- 
mation may be stored in advance in a ROM in the opti- 
cal disk apparatus 16 or may be written in advance in 
a medium management area provided on an optical 
disk as hereinafter described. A recording speed, a 
record capacity and so forth of a record medium of the 
digital electronic still camera are set in accordance 
with such medium information reproduced from the 
optical disk apparatus 16. The information of such 
recording speed and so forth may be displayed on a 
body of the digital electronic still camera using a well 
known liquid crystal display panel or the like, or else 
may be displayed, where the digital electronic still 
camera employs an electronic viewfinder, in the elec- 
tronic viewfinder. 

In the meantime, additional information is forwar- 
ded from the additional information recording and 
reproducing circuit 1 5 to the optical disk apparatus 1 6. 
In accordance with such additional information, a writ- 
ing speed, a writing method and so forth are set by the 
optical disk apparatus 16. Simultaneously, the 
additional information is written onto an optical disk in 
accordance with such a format as illustrated in Fig. 2. 

Referring to Fig. 2, the optical disk has a medium 
information management area 21 provided in the 
neighborhood of the center thereof and having infor- 
mation on the recording density and so forth of the 
medium itself recorded in a fixed length therein. The 
optical disk further has an additional information area 
22 provided contiguously to the medium information 
management area 21, containing such additional 
information as described above,recorded in a fixed 
length therein. Directory information or the like for per- 
mitting high speed retrieval or the like of a picture 
image may be additionally recorded in the additional 
information area 22. The remaining area of the optical 
disk all serves as a picture image area 23 for storing 
picture image information therein. In this instance, 
picture image information is recorded onto the optical 
disk beginning with a peripheral portion of the optical 
disk (lower side in Fig. 2) so as to permit recording 
until such recording point comes to the additional 
information area 22. This eliminates the necessity of 
providing assurance of a refundant area. 

Photographing with a digital electronic still cam- 
era will now be described. 

When the release switch 13 is operated, image 
pickup charge accumulated in the CCD image sensor 
5 is processed at the timing circuit 14 for predeter- 



047351 6A2_L> 



7 



EP0 473 516 A2 



8 



mined color balancing or the like and is written into the 
digital memory 1 1 by way of the sample-and-hold cir- 
cuit 8, AD converter 9 and latch circuit 10. In particu- 
lar, an image pickup signal is stored into the digital 
memory 11 for a predetermined interval of time until 
the optical disk reaches a predetermined recording 
speed. 

In the meantime, the optical disk apparatus 16 
makes preparations for a recording operation. 

After the optical disk apparatus 16 is enabled to 
record, picture image information of the digital mem- 
ory 1 1 is written in a variable length into the picture 
image information area 23 of the optical disk 
apparatus 16 by way of the compressing circuit 12. 
After such recording of the picture image information 
is completed, additional information such as directory 
information is recorded subsequently into the 
additional information area 22. 

It is to be noted that, while such digital memory 
conventionally has a capacity for one picture image or 
so, the present digital electronic still camera employs 
a digital memory having a capacity for a plurality of 
picture images as the digital memory 11 in order to 
permit successive photographing. 

Here, according to a standard television system 
such as the NTSC system or the PAL system, since 
a single picture image (one frame) is completed with 
an odd-numbered field and an even-numbered field 
due to interlaced scanning of horizontal lines, digital 
picture image processing is performed using a frame 
memory. Thus, where successive picture image pro- 
cessing is to be performed, two frame memories are 
required. 

Referring now to Fig. 3, there is shown another 
digital electronic still camera to which the present 
invention is applied. The digital electronic still camera 
of the second embodiment has somewhat common 
construction to the digital electronic still camera of the 
first embodiment described above,but is constituted 
such that the compressing circuit 12 performs data 
compression by block coding for a unit of picture 
image information of 64 picture elements of 8 x 8 for 
still picture image information received from the CCD 
image sensor 5 and writes still picture image infor- 
mation after data compression into a semiconductor 
memory 17. 

The CCD image sensor 5 employed here is con- 
structed such that picture image information of all 
horizontal lines is read out in a line sequential relation- 
ship therefrom without performing interlaced scan- 
ning of horizontal lines. The CCD image sensor 5 is 
thus driven by the CCD driver circuit 6 so that picture 
image information of all horizontal lines is read out in 
a line sequential relationship for a period of one frame. 

Meanwhile, the digital memory 1 1 is composed of 
first and second memories 1 1C and 1 1 C for which an 
input changing over switch 1 1 A and an output chang- 
ing over switch 1 1 B are provided. 



Each of the first and second memories 11C and 
1 1 D has a storage capacity sufficient to store picture 
image information for 8 horizontal lines therein. 
The input changing over switch 1 1 A is controlled 
5 by the timing controlling circuit 14 to effect a changing 
over operation in synchronism with an image picking 
up operation by the CCD image sensor 5 so that the 
first and second memories 11 C and 11 D are alter- 
nately selected for a cycle of 8 horizontal scanning 
10 periods (8 H). Consequently, picture image infor- 
mation latched by the latch circuit 10 is written alter- 
nately into the first and second memories 11C and 
11 D for each 8 lines. 

On the other hand, the output changing over 
is switch 11B is controlled by the timing controlling cir- 
cuit 14 to effect a changing over operation in 
synchronism with an image picking up operation by 
the CCD image sensor 5 so that the first and second 
memories 11C and 11D are selected alternately but 
20 reversely to the changing over operation of the input 
changing over switch 1 1 B for each cycle of 8 horizon- 
tal scanning periods (8 H). Consequently, picture 
image information stored in the first and second 
memories 11C and 11D is read out alternately for 
25 each 8 lines. 

The compressing circuit 12 performs data com- 
pression by block coding for a unit of picture image 
information of 64 picture elements of 8 x 8 for still pic- 
ture image information read out for 8 lines from the 
30 digital memory 1 1 . The compressing circuit 12 is con- 
trolled by the timing controlling circuit 14 to perform 
data compression in a synchronized relationship with 
an image picking up operation by the CCD sensor 5 
and write still picture image information after data 
35 compression into the semiconductor memory 1 7. 

Several circuits including the sample-and-hold 
circuit 8 to which a pickup image output signal 
developed from the CCD sensor 5 is supplied by way 
of the processing circuit 7, the AD converter 9 for con- 
40 verting a picture image output signal sampled and 
held by the sample-and-hold circuit 8 into a digital sig- 
nal, the latch circuit 10 for latching therein digital pic- 
ture image information received from the AD 
converter 9 and the digital memory 1 1 for storing the- 
45 rein picture image information from the latch circuit 1 0 
are controlled by the timing controlling circuit 14 and 
operate in a synchronized relationship with an image 
picking up operation by the CCD image sensor 5 
together with the compressing circuit 12. 
so In the digital electronic still camera of the second 

embodiment, data compression by block decoding 
can be performed for a unit of picture image infor- 
mation of 64 picture images of 8 x 8 by the compres- 
sing circuit 12 in synchronism with an image picking 
55 up operation involving reading out picture image infor- 
mation for one frame in a line sequential relationship 
from the CCD image sensor 5. 

The digital memory 11, which supplies picture 
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image information of 64 picture elements of 8 x 8 to 
the compressing circuit 12, is constructed such that 
the first and second memories 11C and 11D, each 
having a storage capacity for 8 horizontal lines, are 
alternately changed over and used without the neces- s 
sity of a frame memory. 

It is to be noted that, when it is desired to raise the 
speed in successive photographing or to raise the 
speed : .in reading from the CCD sensor 5, such con- 
struction as shown in Fig. 4 may be employed wherein 10 
a cascade connection circuit 30 is provided and 
includes 8 line memories 31, compressing circuits 32 
and buffer memories 33 connected in a juxtaposed 
relationship. In the modified digital electronic still cam- 
era shown in Fig. 4, such a cascade connection circuit is 
30 is changed over by an input changing over switch 
34 and an output changing over switch 35. 

Referring now to Fig. 5, there is shown a further 
digital electronic still camera to which the present 
invention is applied. The digital electronic still camera 20 
shown in Fig. 5 is a modification to the digital elec- 
tronic still camera of the first embodiment described 
hereinabove with reference to Fig. 1 in that a semicon- 
ductor memory 17 can be used, in addition to the opti- 
cal disk apparatus 16, as a record medium into which 25 
still picture image information, for which data com- 
pression has been performed by the compressing cir- 
cuit 12, is to be written. 

The digital electronic still camera additionally 
includes a memory changing over circuit 18. The 30 
memory changing over circuit 18 detects that the 
removable optical disk 16 and/or the semiconductor 
memory 1 7 are mounted or removed so that, when the 
digital electronic still camera is used, such record 
media may be used appropriately in accordance with 35 
a choice by a user or in response to a condition of use 
of the digital electronic still camera. 

The digital electronic still camera further includes 
a mode selecting switch 19. The mode selecting 
switch 1 9 is provided to permit a user to select a mode 40 
of use of a record medium at an appropriate time in 
response to a condition of use of the digital electronic 
still camera. 

The digital electronic still camera operates in the 
following manner. 45 



Accordingly, the present mode is used when it is 
necessary to record many picture images for a short 
period of time such as upon continuous photograph- 
ing. 

2. Second Mode Using Optical Disk 

When a user operates the mode selecting circuit 
1 9 to select another terminal 19b, or when the mem- 
ory changing over circuit 1 8 detects that only the opti- 
cal disk 16 is connected as a record medium thereto, 
only the optical disk 16 is selected as an available 
record medium. 

In the present mode, still picture image infor- 
mation picked up by the CCD image sensor 5 is first 
stored into the digital memory 1 1 and then transferred 
immediately to the optical disk 16. Accordingly, when 
the digital electronic still camera is in a condition of 
normal use, the present mode is used most com- 
monly. 

3. Third Mode Using Both of Semiconductor 
Memory and Optical Disk 

When a user operates the mode selecting circuit 
1 9 to select a further terminal 1 9c, or when the mem- 
ory changing over circuit 18 detects that both of the 
optical disk 16 and the semiconductor memory 17 are 
connected as record media thereto, the optical disk 1 6 
and the semiconductor memory 17 are both selected 
as available record media. 

In the present mode, still picture information 
picked up by the CCD image sensor 5 is stored once 
into the digital memory 1 1 and then stored into the 
semiconductor memory 17. In particular, the semicon- 
ductor memory 17 is used as a buffer memory, and 
thereafter, a user will reproduce still picture image 
information of the semiconductor memory 17 and 
select a picture image the user wants to store. Then, 
such picture image is transferred and recorded onto 
the optical disk apparatus 16. Such selection is poss- 
ible, for example, by displaying a reproduced still pic- 
ture of the semiconductor memory 17 in a viewfinder 
of the digital electronic still camera. 



1. First Mode Using Semiconductor Memory 

When a user operates the mode selecting switch 
1 9 to select a terminal 19a of the latter, or when the so 
memory changing over circuit 1 8 detects that only the 
semiconductor memory 17 is connected as a record 
medium thereto, the semiconductor memory 17 is 
selected as an available medium. 

In the present mode, still picture image infor- 55 
mation picked up by the CCD sensor 5 is first stored 
into the digital memory 11 and then transferred 
immediately to the semiconductor memory 17. 



Claims 

1 . A digital electronic still camera, comprising a solid 
state image pickup element for picking up an 
image of a subject to produce a pickup image sig- 
nal, means for reading out the pickup image sig- 
nal for one frame in a line sequential relationship 
from said solid state image pickup element, 
means for converting the thus read out pickup 
image signal successively into a digital signal, a 
digital memory for temporarily storing the digital 
signal therein, means for writing the digital signal 
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into a removable record medium removably 
mounted on said digital electronic still camera 
and reading out such digital data from the record 
medium, and a recording and reproducing circuit 
for recording additional information such as an 5 
operation characteristic of said digital electronic 
still camera into the removable record medium 
and reproducing such additional information on 
the record medium. 

10 

2. A digital electronic still camera according to claim 
1, further comprising a compressing circuit for 
compressing data of the digital signal from said 
digital memory by block coding in synchronism 

with a reading operation of said reading out 15 
means, the record medium being a semiconduc- 
tor memory into which video data to which data 
compression has been performed by said com- 
pressing circuit are written. 

20 

3. A digital electronic still camera according to claim 
1, wherein said digital memory includes a cas- 
cade connection circuit of a plurality of line 
memories each for storing the digital signal for a 
plurality of lines therein, a plurality of compres- 25 
sing circuits each for compressing the digital sig- 
nal from the corresponding line memory and a 
plurality buffer memories each for temporarily 
storing therein the compressed digital data from 

the corresponding compressing circuit, and 30 
means for selectively coupling said cascade con- 
nection circuit to said converting means and the 
removable record medium. 



first and second memories for each of the pre- 
determined plurality of lines of the pickup image 
signal. 

6. A digital electronic still camera according to claim 
4 or 5, further comprising a recording and repro- 
ducing circuit for recording additional information 
such as an operation characteristic of said digital 
electronic still camera into the removable record 
medium and reproducing such additional infor- 
mation in the record medium. 

7. A digital electronic still camera according to claim 
4 or 5, wherein the record medium is a semicon- 
ductor memory into which video data to which 
data compression has been performed by said 
compressing circuit are written. 

8. A digital electronic still camera according to claim 
1 or 4, further comprising memory changing over 
means for accepting, as the record medium, both 
of a semiconductor memory and an optical disk 
apparatus and controlling writing and reading out 
of the digital data and recording and reproduction 
of the additional information into and from the 
semiconductor memory and the optical disk 
apparatus such that the semiconductor memory 
may be used also as a buffer memory upon 
recording into the optical disk apparatus. 



4. A digital electronic still camera, comprising a solid 35 
state image pickup element for picking up an 
image of a subject to produce a pickup image sig- 
nal, means for reading out the pickup image sig- 
nal for one frame in a line sequential relationship 
from said solid state image pickup element, 40 
means for converting the thus read out pickup 
image signal successively into a digital signal, a 
digital memory for temporarily storing the digital 
signal therein, means for writing the digital signal 
into or onto a removable record medium remov- 45 
ably mounted on said digital electronic still cam- 
era and reading out such digital data from the 
record medium, and a compressing circuit for 
compressing data of the digital signal from said 
digital memory by block coding in synchronism so 
with a reading operation of said reading out 
means. 



5. A digital electronic still camera according to claim 
4, wherein said digital memory includes first and 55 
second memories each having a storage capacity 
for a predetermined plurality of lines of the digital 
signal, and means for alternately selecting said 
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(3) Digital electronic still camera. 

(57) The camera is equipped to enable additional 
information such as an operation characteristic 
of the camera to be recorded into and repro- 
duced from a removable record medium (16). A 
pickup image signal is picked up by a CCD 
image sensor (4,5) and converted into a digital 
signal by an analog to digital converter (9). The 
digital signal is temporarily stored into a digital 
memory (11) and written onto a removable opti- 
cal disk apparatus (16). The digital electronic 
still camera further comprises an additional 
information recording and reproducing circuit 
(15) for recording and reproducing additional 
information such as an operation characteristic 
of the camera onto or from the optical disk 
apparatus. 
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